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SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell system and its 
manufacturing method, using a hydrogen separating film that can 
completely and easily remove hydrogen within a hydrogen-separation film 
having it to deteriorate without using a inert gas, when a fuel cell system is 
stopped and that can control the generation of pressure difference 
between both poles causing cell components to deteriorate. 
SOLUTION: This fuel cell system comprises a reforming apparatus 10 for 
creating a reformed gas with fuel and air, a hydrogen separation film 20 for 
separating only hydrogen from the reformed gas, a hydrogen feeding line 24 
for feeding a refined hydrogen to a fuel cell 30, an air-feeding line 16 for 
feeding air to the reforming apparatus, an oxygen-feeding line 18 for 
feeding oxygen and air to the fuel cell, and a combustor 40 connected to 
exhaust lines 26, 32 of the hydrogen separating film and the fuel cell, 
thereby inhibiting fuel from being supplied to the reforming apparatus when 
the fuel cell system is stopped, closing a switch 54 of the hydrogen feeding 
line, introducing air into a reformed gas side 21 of the hydrogen separating 
film and removing hydrogen of the reformed gas side of the hydrogen 
separating film and a permeating side 22. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reforming machine which is the fuel cell system generated by making hydrogen, oxygen, or air react, and 
generates reformed gas from a fuel and air, The hydrogen demarcation membrane which separates only hydrogen from 
the reformed gas generated with this reforming vessel, The hydrogen supply line which supplies the hydrogen refined 
from this hydrogen demarcation membrane to a fuel cell, Air supply Rhine which supplies air to a reforming machine, 
and oxygen supply Rhine which supplies oxygen or air to a fuel cell, While having the combustor connected to exhaust 
air Rhine of a hydrogen demarcation membrane and a fuel cell and suspending supply of the fuel for a reforming 
machine at the time of a halt of a fuel cell system The fuel cell system characterized by removing the hydrogen by the 
side of the reformed gas of a hydrogen demarcation membrane, and transparency by closing the closing motion valve of 
a hydrogen supply line, and introducing air into the reformed gas side of a hydrogen demarcation membrane. 
[Claim 2] The fuel cell system according to claim 1 which makes the hydrogen by the side of transparency of a 
hydrogen demarcation membrane reverse-penetrate to the reformed gas side of a hydrogen demarcation membrane. 
[Claim 3] The fuel cell system according to claim 1 or 2 which permutes the hydrogen in a fuel cell with air at the time 
of a fuel cell system stop. 

[Claim 4] The fuel cell system according to claim 3 the pressure by the side of the fuel electrode of a fuel cell and an 
oxygen pole was made to become almost equal. 

[Claim 5] The control approach of the fuel cell system which is the control approach of the fuel cell system using the 
hydrogen demarcation membrane generated by making hydrogen, oxygen, or air react, and is characterized by to 
remove the hydrogen in a hydrogen demarcation membrane by introducing air into the reformed gas side of a hydrogen 
demarcation membrane, and making the hydrogen by the side of transparency of a hydrogen demarcation membrane 
reverse-penetrate to the reformed gas side of a hydrogen demarcation membrane at the time of a halt of a fuel cell 
system. 

[Claim 6] While being the control approach of the fuel cell system using the hydrogen demarcation membrane generated 
by making hydrogen, oxygen, or air react and permuting the hydrogen in a fuel cell with air at the time of a halt of a fuel 
cell system The control approach of the fuel cell system characterized by removing the hydrogen in a hydrogen 
demarcation membrane by introducing air into the reformed gas side of a hydrogen demarcation membrane, and making 
the hydrogen by the side of transparency of a hydrogen demarcation membrane reverse-penetrate to the reformed gas 
side of a hydrogen demarcation membrane. 

[Claim 7] The control approach of the fuel cell system according to claim 6 which controlled the pressure by the side of 
the fuel electrode of a fuel cell, and an oxygen pole to become almost equal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel cell system which used the hydrogen demarcation membrane, 

and its control approach. 

[0002] 

[Description of the Prior Art] The solid-state polyelectrolyte mold fuel cell (PEFC) with which the fuel cell system by 
which current and development are furthered is made to react, and generates hydrogen, and oxygen or air is mainly 
used, and it is usually called for that a generation of electrical energy of a fuel cell stops to a halt of a fuel cell system 
and coincidence. Moreover, in the case of a solid-state polyelectrolyte mold fuel cell, H2 [ one mol ] and 02 [ 1/2-mol ] 
react, and one mol H20 generates. Since the consumption of the hydrogen by the side of the fuel electrode of a fuel cell 
became large and the pressure by the side of a fuel electrode declined greatly relatively by this as compared with the air 
by the side of the oxidation pole of a fuel cell (oxygen) at the time of a halt of a fuel cell system, big differential 
pressure occurred and the trouble that the cell component of a fuel cell will deteriorate was between the fuel electrode 
side whose electrolyte layer is pinched, and the oxidation pole side. 

[0003] In order to cancel these points, in JP,7-272740,A, permuting the reactant gas in a fuel cell (mainly hydrogen) 
with inert gas (for example, N2 grade) or reacted air is indicated at the time of a fuel cell system stop, and in JP,1 1- 
1 1 13 19, A, in order to prevent waste of inert gas, the system which detects the completion of a permutation by inert gas 
with a thermo sensor is indicated. 

[0004] Moreover, the more the reactant gas used with the above-mentioned fuel cell has the high concentration of the 
hydrogen which is a principal component, in order to remove CO with a poisoning operation it not only to be able to to 
raise the generating efficiency of a fuel cell, but, the more the system which supplies purification and the pure hydrogen 
gas which carried out CO removal to a fuel cell for reformed gas using a hydrogen demarcation membrane is indicated 
likeJP,4-121973,A. 

[0005] However, since a hydrogen demarcation membrane would deteriorate if the temperature is lowered under a 
hydrogen ambient atmosphere when a hydrogen demarcation membrane is applied to a fuel cell system, hydrogen 
needed to be removed from the inside of a hydrogen demarcation membrane at the time of a fuel cell system stop. For 
this reason, when including a hydrogen demarcation membrane in the conventional fuel cell system (refer to JP,7- 
272740,A and JP,1 1-1 1 13 19, A), in order to have to remove hydrogen from both by the side of the reformed gas of a 
hydrogen demarcation membrane, and transparency, there was a trouble that a fuel cell system became complicated and 
cost also became high. Moreover, in JP,4-121973,A, consideration was not enough made about making a halt of a fuel 
cell system and coincidence suspend a generation of electrical energy of a fuel cell. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention is made in view of this situation, and the place made into the 
purpose is to offer the fuel cell system using the hydrogen demarcation membrane which can control generating of the 
differential pressure between the two poles of the fuel cell which causes degradation of the cell component of a fuel cell, 
and its control approach, without using inert gas at the time of a halt of a fuel cell system while the hydrogen in the 
hydrogen demarcation membrane constituting the cause of degradation of a hydrogen demarcation membrane is 
removable certainly and simple. 
[0007] 

[Means for Solving the Problem] Namely, the reforming machine which is the fuel cell system which is generated by 
making hydrogen, oxygen, or air react according to this invention, and generates reformed gas from a fuel and air, The 
hydrogen demarcation membrane which separates only hydrogen from the reformed gas generated with this reforming 
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vessel, The hydrogen supply line which supplies the hydrogen refined from this hydrogen demarcation membrane to a 
fuel cell, Air supply Rhine which supplies air to a reforming machine, and oxygen supply Rhine which supplies oxygen 
or air to a fuel cell, While having the combustor connected to exhaust air Rhine of a hydrogen demarcation membrane 
and a fuel cell and suspending supply of the fuel for a reforming machine at the time of a halt of a fuel cell system The 
fuel cell system characterized by removing the hydrogen by the side of the reformed gas of a hydrogen demarcation 
membrane and transparency is offered by closing the closing motion valve of a hydrogen supply line, and introducing 
air into the reformed gas side of a hydrogen demarcation membrane. As for the hydrogen by the side of transparency of 
a hydrogen demarcation membrane, at this time, it is desirable to make it reverse-penetrate to the reformed gas side of a 
hydrogen demarcation membrane. 

[0008] In addition, it is desirable to permute the hydrogen in a fuel cell with air in this invention at the time of a fuel cell 
system stop, and it is desirable to make the pressure by the side of the fuel electrode of a fuel cell and an oxygen pole 
become almost equal. 

[0009] Moreover, it is the control approach of the fuel cell system using the hydrogen demarcation membrane generated 
by making hydrogen, oxygen, or air react, and, according to this invention, the control approach of the fuel cell system 
characterized by to remove the hydrogen in a hydrogen demarcation membrane is offered by introducing air into the 
reformed-gas side of a hydrogen demarcation membrane, and making the hydrogen by the side of transparency of a 
hydrogen demarcation membrane reverse-penetrate to the reformed-gas side of a hydrogen demarcation membrane at 
the time of a halt of a fuel cell system. 

[0010] Furthermore, while according to this invention being the control approach of the fuel cell system using the 
hydrogen demarcation membrane generated by making hydrogen, oxygen, or air react and permuting the hydrogen in a 
fuel cell with air at the time of a halt of a fuel cell system The control approach of the fiiel cell system characterized by 
removing the hydrogen in a hydrogen demarcation membrane is offered by introducing air into the reformed gas side of 
a hydrogen demarcation membrane, and making the hydrogen by the side of transparency of a hydrogen demarcation 
membrane reverse-penetrate to the reformed gas side of a hydrogen demarcation membrane. At this time, it is desirable 
to control the pressure by the side of the fuel electrode of a fuel cell and an oxygen pole by this invention to become 
almost equal. 
[0011] 

[Embodiment of the Invention] The fuel cell system of this invention removes the hydrogen by the side of the reformed 
gas of a hydrogen demarcation membrane, and transparency by closing the closing motion valve of a hydrogen supply 
line, and introducing air into the reformed gas side of a hydrogen demarcation membrane at the time of a halt of a fuel 
cell system, while suspending supply of the fuel for a reforming machine. Thereby, generating of the differential 
pressure between the two poles of the fuel cell which causes degradation of the cell component of a fuel cell can be 
controlled, without using inert gas, while the hydrogen in the hydrogen demarcation membrane which causes [ of a 
hydrogen demarcation membrane ] degradation at the time of a halt of a fuel cell system is removable certainly and 
simple. 

[0012] Here, in case the main descriptions of the fuel cell system of this invention remove the hydrogen in a hydrogen 
demarcation membrane, by permuting with air the hydrogen which remains in the reformed gas side of a hydrogen 
demarcation membrane, they reduce the hydrogen partial pressure by the side of the reformed gas of a hydrogen 
demarcation membrane, and are in making the hydrogen by the side of transparency of a hydrogen demarcation 
membrane reverse-penetrate to the reformed gas side of a hydrogen demarcation membrane. Thereby, the hydrogen in 
the hydrogen demarcation membrane constituting the cause of degradation of the hydrogen demarcation membrane at 
the time of a temperature fall can be removed certainly and simple only by introducing air into the reformed gas side of 
a hydrogen demarcation membrane, without establishing a purge line in the transparency side of a hydrogen 
demarcation membrane. 

[0013] Moreover, as for the fuel cell system of this invention, it is desirable to permute the hydrogen in a fuel cell with 
air at the time of a fuel cell system stop. Generating of the differential pressure between the two poles (a fuel electrode 
and oxidation pole) of the fuel cell which it not only can suspend a generation of electrical energy of a fuel cell 
immediately, but causes degradation of the cell component of a fuel cell by this at the time of a fliel cell system stop can 
be controlled. In addition, as for the pressure by the side of the fuel electrode of a fuel cell, and an oxygen pole, 
controlling to become almost equal is desirable. 

[0014] Furthermore, as for the fiiel cell system of this invention, it is desirable as gas for a permutation to use air instead 
of inert gas. Thereby, since the bomb which stores inert gas is unnecessary, it can contribute to lightweight-izing of a 
fuel cell system, and reduction of a running cost. 

[0015] Hereafter, based on a drawing, this invention is further explained to a detail. Drawing 1 is the outline block 
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diagram having shown an example of the fuel cell system of this invention. The reforming machine 10 with which an 
example of the fuel cell system of this invention generates reformed gas from a fuel and air as shown in drawing J_ , The 
hydrogen demarcation membrane 20 which separates only hydrogen from the reformed gas generated with the 
reforming vessel 10, The hydrogen supply line 24 which supplies the hydrogen refined from the hydrogen demarcation 
membrane 20 to a fuel cell 30, It has the combustor 40 connected to the reforming machine 10 and the fuel cell 30 in air 
supply Rhine 16 and 18 which supplies air, and exhaust air Rhine 26 and 32 of the hydrogen demarcation membrane 20 
and a fuel cell 30. In addition, a combustor 40 processes surplus hydrogen, oxygen, etc. in exhaust gas by introducing 
the reforming machine 10, the hydrogen demarcation membrane 20, and the exhaust gas from a fuel cell 30 into the 
combustion ambient atmosphere of a reforming fuel and air. Moreover, the reforming fuel supply line 14 to a combustor 
40 is not necessarily required, and if the operating temperature of the reforming machine 10 is held by combustion of 
the non-penetrated gas of the reformed gas supplied from exhaust air Rhine 26, it is satisfactory. 
[0016] Here, the fuel cell system shown above is performed by the following procedures when stopping a fuel cell 
system. First, the 5th closing motion valve 54 of the hydrogen supply line 24 is closed, and the hydrogen supply to a 
fuel cell 30 is suspended at the same time it closes the 1st closing motion valve 50 of the fuel supply line 12 and 
suspends the fuel supply to the reforming machine 10. 

[0017] Next, the function of the reforming machine 10 and a fuel cell 30 is stopped by opening the 4th closing motion 
valve 53 and the 6th closing motion valve 55, introducing air into reformed gas side 21 of the inside of the reforming 
machine 10, and the hydrogen demarcation membrane 20, and permuting the hydrogen in the reformed gas in the 
reforming machine 10, the hydrogen demarcation membrane 20, and a fuel cell 30 with air. Since the hydrogen of 
transparency side 22 of the hydrogen demarcation membrane 20 is reverse-penetrated to reformed gas side 21 of the 
hydrogen demarcation membrane 20 by the fall of the hydrogen partial pressure of reformed gas side 21 of the hydrogen 
demarcation membrane 20 at this time, the hydrogen in the hydrogen demarcation membrane 20 is removable to the 
hydrogen partial pressure near parenchyma 0. In addition, the exhaust gas discharged from the reforming machine 10, 
the hydrogen demarcation membrane 20, and the fuel cell 30 is discharged out of a system, after combustion processing 
is carried out with a combustor 40. 

[0018] After closing the 4th closing motion valve 53, the 6th closing motion valve 55, and the 7th closing motion valve 
56, the 2nd closing motion valve 51 of the reforming fuel supply line 14 and the 3rd closing motion valve 52 of air 
supply Rhine 16 are closed, a combustor 40 is stopped, and a fuel cell system is made to lower finally. 
[0019] In addition, the compressor (not shown) connected to the fuel pump (not shown) connected to each closing 
motion valve 50-56 and the fuel supply line 12, the reforming fuel pump (not shown) connected to the reforming fuel 
supply line 14, and air supply Rhine 16 and 18 is connected electrically, and these actuation is controlled by the control 
means (not shown). 
[0020] 

[Example] Hereafter, although this invention is further explained to a detail using an example, this invention is not 
restricted to these examples. 

(Example) In order to verify the hydrogen removal approach in the hydrogen demarcation membrane in the fuel cell 
system of this invention, it experimented using the equipment shown in drawing 2 . After installing the hydrogen 
demarcation membrane 60 in a coil 64 (the product made from stainless steel, content volume: 0.51.), the coil 64 was 
heated at 400 degrees C with the electric furnace 62. Next, the bulb VI was opened and eight atmospheric pressures 
(gage pressure) and the methanol-reforming simulation gas (hydrogen: 65%, carbon-dioxide:23%, carbon 
monoxide:2%, 10% of steams) of 6 1/min were supplied in the reactor 64 using the massflow controller Ml. In addition, 
the supply gas line was heated at 130 degrees C at the ribbon heater so that a steam might not condense. 
[0021] As a result of measuring a permeated water quantum with a flowmeter M3 at this time, it was 3 1/min and 
hydrogen recovery was 80%. In addition, bulbs VI, V3, and V4 were in the open condition at the time of the above- 
mentioned measurement. 

[0022] Furthermore, after operating the equipment shown in drawing 2 on the above-mentioned experiment conditions 
for 1 hour, where a bulb V4 is opened, bulbs VI and V3 were closed, the bulb V2 was opened, and air was introduced in 
the reactor 64 by 10 1/min with gage pressure:0.2 atmospheric pressure and the massflow controller M2. When air was 
introduced in the coil 64 at this time, as a pressure gage P showed, the pressure by the side of transparency of the 
hydrogen demarcation membrane 60 began to fall, and it almost became zero atmospheric pressure with absolute 
pressure within 1 min. 

[0023] From the above thing, the hydrogen removal in the hydrogen demarcation membrane 60 reduced remarkably the 
hydrogen partial pressure by the side of the reformed gas of the hydrogen demarcation membrane 60, and checked being 
carried out by making the hydrogen gas (concentration: about 99% or more) which remained with atmospheric pressure 
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in the transparency side of the hydrogen demarcation membrane 60 reverse-penetrate to the reformed gas side of the 
hydrogen demarcation membrane 60. In addition, the above-mentioned hydrogen demarcation membrane used for the 
front face of an alumina porosity base (outer-diameter: 17mm and die-length: 100mm) (pore size: 0.6 micrometers) what 
formed 5-micrometer Pd thin film with plating. 
[0024] 

[Effect of the Invention] The fuel cell system and its control approach of this invention can control generating of the 
differential pressure between the two poles of the fuel cell which causes degradation of the cell component of a fuel cell 
while being able to remove the hydrogen in the hydrogen demarcation membrane constituting the cause of degradation 
of a hydrogen demarcation membrane certainly and simple, without using inert gas at the time of a halt of a fuel cell 
system. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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